[Abstract] When injected into the motor cortex of rats, anterograde tracers label fibers of the associated descending corticospinal tract (CST) that originate from pyramidal neurons in the tracer-injected cortex.
2. Place a rat in an anesthetic induction chamber.
3. Adjust the oxygen flow rate to 1.5 L/min and adjust isoflurane vaporizer to 3%, gradually increase isoflurane to 5% over 2 min.
4. Once the animal losses righting reflex, stop gas flow to the chamber.
5. Rapidly remove the rat from the induction chamber and place in anesthetic mask or nosecone.
6. Immediately redirect flow to an anesthetic nosecone, reduce oxygen flow rate to 0.3-0.4 L/min, then set nitrogen flowmeter to 0.6-.08 L/min and reduce the isoflurane to 1.5 to 2.0%. 7. Ensure the animal is in surgical plane of anesthetic as evident by a loss of reflexes, muscles relaxation and deep rhythmic breathing in accordance with IACUC protocols.
Note
8. Ensure body temperature is maintained at 37 °C with a rectal temperature probe and a heating pad.
9. Apply ophthalmic ointment to both eyes to prevent damage to the cornea, and reapply every 15 min or as needed.
10. Remove hair from the surgical field on the rat scalp from the ears to the eyes by cutting hair at the root right next to the skin with a pair of sterile surgical scissors.
11. Prepare skin with Betadine ® surgical scrub.
B. Creation of burr holes for injection of tracer 1. Place the rat in a stereotactic frame, ensuring the skull is level and the ear bars are tight.
2. Induce an incision line block with 0.25% Bupivacaine (do not exceed 8 mg/kg).
3. Focus the surgical area under an animal surgery stereo microscope at 5x. 6. Mark the stereotaxic coordinates of the forelimb motor cortex where the burr holes will be formed at (1.5, 0) and (1.5, 2) on the skull with a marker (Figures 2D and 2E) .
Note: Anterograde tracers should be injected into the motor cortex to ensure labeling of the CST. 8. Using a surgical drill fitted with a rounded carbide drill bit designed for cutting with a width of 1 mm, create a burr hole at each of the marked locations.
9. Drill through the first 0.25 mm of the skull.
10. Allow the skull to rest for 1 min-drilling creates heat which can lead to damage of the cortical surface, therefore, it is important to slowly drill the burr hole leaving time for cooling. A drop of saline can be added at this step to aid in cooling, prevent overheating of the cortical surface and to clear the viewing field.
11. Repeat Steps B9 and B10 until the cortical surface becomes visible through the thinned skull such that the bottom of the burr hole will appear pink rather than white, and on the addition of a saline drop the vasculature of the underlying cortex can be seen, at this point the skull is approximately 0.25 mm thick.
Note: Expect a total skull thickness of approximately 2 mm in adult male rats.
12. Once the skull is thinned to 0.25 mm, it is important to drill for no more than 2 sec at a time to avoid heating of the cortical surface.
13. Once the cortical surface is exposed immediately, stop drilling to avoid disruption of the dura. 11. Repeat Steps C9-C10 until the entire 1 μl volume of tracer has been injected.
12.
The syringe can now be removed from the brain in small 0.2 mm steps.
13. Reverse the syringe via the stereotaxic arm 0.2 mm.
14. Wait 30 sec.
15. Repeat Steps C13 and C14 until the syringe is out of the cortex.
16. Repeat Steps C1-C15 in the second burr hole.
17. Suture the rat scalp and give analgesic care in accordance with IACUC protocols (0.5 mg/kg subcutaneous buprenorphine).
18. Give a subcutaneous injection of 3 ml saline to prevent dehydration.
19. Immediately after surgery, observe the animal for signs of paralysis and weakness in the forelimb as this is an indication that the burr hole or injection has induced unwanted damage to the cortex. 3. Wait for surgical plane to be reached then secure animal on its back to a perfusion tray set at 85°.
4. Locate the xiphoid process following the xiphoid plane make a transverse incision through the integument and abdominal wall following just beneath the rib cage.
5. Make an incision through the diaphragm using blunt-ended scissors and continue the incision along the entire rib cage exposing the pleural cavity.
6. Make sagittal incisions through both sides of the rib cage, ensuring not to damage the heart or lungs.
7. Pin the rib cage to reveal the coronal chest and release the heart of any attachments to the chest cavity. 
Note: The spinal cord is very delicate at this point, do not squeeze any section or pull with too much force as it may break. Do not let the spinal cord touch any surrounding tissue as it is very
sticky and can easily adhere to any surface it touches.
9. When the spinal cord is fully released, remove the attached brain.
Note: The brain does not need to be removed with the spinal cord, however, when attached it weights down the spinal cord during post fixing preventing twisting.
10. Insert a rongeur into the void where the cervical vertebra has been detached sliding it along the occipital skull.
11. Cut through the occipital skull and pull the bone away from the hindbrain, repeat on the other side.
12. Insert a blunt scissor under the skull along the midline, cutting the skull at the midline.
13. Peel each half of the skull away from the brain.
14. Clip any sharp edges remaining as the brain is now ready to be removed from the open skull cavity.
Copyright © 2018 The Authors; exclusive licensee Bio-protocol LLC. and leave tissue for 3-4 days at 4 °C until the brain is no longer buoyant in solution.
3. Remove tissue from solution (tissue will be stiff and white in color).
4. The brain and spinal cord can now be separated.
5. Cut a piece of filter paper piece of filter paper that is 2 cm longer and 4 cm wider than the spinal cord.
6. Lay the spinal cord flat on the OCT covered filter paper; OCT should help to ensure the spinal cord does not twist while freezing.
7. If the spinal cord does not lay flat on the OCT layer, the OCT can be chilled to decrease the viscosity and provide a more 'sticky' layer which will force the spinal cord to lay flat on the filter paper.
8. Submerge the spinal cord lying flat on filter paper in 2-methylbutane solution chilled to -50 °C.
9. Leave the cord submerged for 1 min to ensure it is frozen throughout. 3. Have a blind observer count and record the number of labeled projections into the grey matter on the traced side of the spinal cord ( Figures 3D and 3E ).
4. Have the observer measure the length of each axon segment greater than 1 μm counted in Step I3.
5. Have a blind observer count and record the number of projections into the grey matter on the untraced side of the spinal cord ( Figures 3F and 3G ). J. Neuroanatomical tracer fiber length analysis
